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A  BIBLIOGRAPHY  OF  THE  CHEMISTRY  OF  GAS 
MANUFACTURE. 


By  W.  F.  Rittman  and  M.  C.  Whitaker. 


INTRODUCTION. 

The  references  in  this  bibliography  are  selected  from  a  much  larger 
list  gathered  by  the  authors  during  several  years  of  research  work  on 
problems  dealing  with  the  chemical  behavior  of  hydrocarbons.  No 
attempt  is  made  to  cover  every  phase  of  gas  manufacture,  including 
the  construction  and  operation  of  plants,  the  object  being  to  present 
a  bibliography  of  carefully  chosen  references  dealing  with  the  chemis- 
try of  gas  making  and  the  chemical  changes  involved  in  the  produc- 
tion of  combustible  gases.  •  In  view  of  the  fact  that  there  is  no  such 
published  bibliography,  the  following  list,  together  with  the  cross 
references  contained  therein,  is  published  by  the  Bureau  of  Mines 
in  the  hope  that  it  will  serve  as  an  efficient  guide  for  investigators, 
chemists,  and  engineers,  and  for  operators  of  gas  plants. 

The  references  are  classified  under  10  main  headings,  and  many  of 
them  come  under  more  than  one  heading;  in  such  cases  a  reference 
has  been  repeated  in  as  many  places  as  seemed  desirable.  The 
index,  which  has  been  arranged  by  subject  and  author,  should  enable 
the  reader  readily  to  find  all  the  references  on  any  special  subject, 
or  to  follow  up  the  work  of  any  particular  investigator.  Where 
reference  is  made  to  more  than  one  publication  the  first  reference 
cited  indicates  the  original  article. 

References  to  "Chemical  Abstracts,"  "Chemisches  Zentralblatt," 
and  "Journal  of  the  Society  for  Chemical  Industry,"  largely  indi- 
cate abstracts  of  the  original  article. 

CARBONIZATION  AND  DISTILLATION  OF  COAL." 

1.  Becker,  J.,  and  Robertson,  L.  B.  Production  and  industrial  application  of 
by-product  coke  oven  gases.  Jour.  Ind.  Eng.  ('hem.,  vol.  5,  1913,  pp.  491-495; 
Chem.  Abs.,  vol.  7,  1913,  p.  2464.  Descriptive  article  on  coke  oven  plant. 
Discusses  uses  of  gas,  boilers,  gas  engines,  open-hearth  furnaces,  heating  fur- 
naces, and  foundries. 

<*  See  also  "  Low  Temperature  Carbonization,"  pp.  16-17. 
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2.  Berry,  O.  C.    Tar  forming  temperatures  of  American  coals.     Bull.  Univ.  Wis- 

consin, Eng.  series,  vol.  7,  1914,  74  pp;  Am.  Gas  Light  Jour.,  vol.  101,  1914, 
p.  139;  Jour.  Gas  Lighting,  vol.  128,  1914,  pp.  135-135;  Jour.  Soc.  Chem.  Ind. 
vol.  33, 1914,  p.  1042.    Gives  data  for  11  American  coals. 

3.  Burgess,  M.  J.,  and  Wheeler,  R.  V.     Distillation  of  coal  in  a  vacuum.    Jour. 

Chem.  Soc,  vol.  105,  1914,  pp.  131-140;  Jour.  Soc.  Chem.  Ind.,  vol.  33,  1914, 
p.  191;  Gas  World,  vol.  60,  1914,  p.  239;  Chem.  Abs.,  vol.  8,  1914,  p.  1865. 

4. Influence  of  red  hot  coke  and  radiant  heat  on  the  gaseous  products  of 

carbonization.     Abstract:  Gas  World,  vol.  60,  1914,  pp.  879-884. 

5.  Burgess,  M.  J.,  Wheeler,  R.  V.,  and  Clark,  A.  H.    The  volatile  constituents 

of  coal.  Jour.  Chem.  Soc,  vol.  97,  1910,  pp.  1917-1935;  vol.  99,  1911,  pp. 
649-667;  vol.  103,  1913,  pp.  1704-1722. 

6.  Constam,  E.  J.,  and  Kolbe,  E.  A.    Studien  iiber  die  Entgasung  der  haupt- 

sachlichsten  Steinkohlen  (Gasification  of  the  principal  kinds  of  bituminous 
coals).  Jour.  Gasbel.  Jahrg.  51, 1908,  pp.  669-673,  693-699;  Chem.  Abs.,  vol.  3, 
1909,  p.  369.  Comparison  of  calorific  values  of  combustible  matter  from  11 
French  and  Spanish  coals.  Calorific  value  is  a  function  of  rate  and  temperature 
of  heating. 

7.  Douglas,  A.     Carbonization  of  coal  for  the  production  of  liquid  fuel.    Jour.  Gas 

Lighting,  vol.  121,  1913,  pp.  541-542;  Chem.  Abs.,  vol.  7,  1913,  p.  1598. 

8.  Harger,  J.     Coal  and  the  chemistry  of  its  carbonization.     Gas  World,  vol.  60, 

1914,  p.  195;  Jour.  Soc.  Chem.  Ind.,  vol.  33,  1914,  pp.  389-392;  Am.  Gas  Light 
Jour.,  vol.  101,  1914,  p.  106;  Iron  and  Coal  Trades  Rev.,  vol.  87,  1914,  p.  195; 
Coll.  Guard.,  vol.  107,  1914,  p.  1195. 

9.  Hempel,  W.,   and  Lierg,  F.    Beitrage  zur  chemie  des  Yerkokungsprozessea 

[Contribution  to  the  chemistry  of  coking].  Ztscbr.  angew.  Chem.,  Jahrg.  24, 
1911,  pp.  2044-2046;  Jour.  Soc  Chem.  Ind.,  vol.  30,  1911,  p.  1301.  Presence 
of  finely  divided  silica  has  much  to  do  with  the  foundation  of  coke. 

10.  Holgate,  Thomas.     Effect  of  heat  on  coal  and  some  of  its  hydrocarbons.    Gas 

World,  vol.  57,  1912,  pp.  350-390. 

11.  Effect  of  lime  in  distillation  of  coal.     Am.  Gas  Light   Jour.,   vol.  99, 

1913,  pp.  330-331;  Gas  World,  vol.  60,  1914,  pp.  90-91.  Presence  of  lime  cute 
down  II.2S. 

12.  Rollings,  H.,  and  Cobb,  J.  W.    Thermal  phenomena  in  carbonization.    Jour. 

Gas  Lighting,  vol.  126,  1914,  pp.  917-924;  Am.  Gas  Light  Jour.,  vol.  101,  1914, 
pp.  113-117;  Gas  World,  vol.  60,   1914,  pp.   872-879;  Coll.  Guard.,  vol.  107, 

1914,  p.  1478;  Gas  Age,  vol.  34,  1914,  pp.  169-174;  Jour.  Soc.  Chem.  Ind.,  vol. 
33,  1914,  p.  635. 

13.  Hunt,  P.  C.  H.    Carbonizing  systems.    Trans.  Inst.  Gas  Eng.,  1911,  p.  186. 

Entirely  a  descriptive  article. 

14.  Jones,  D.  T.,  and  Wheeler,  R.  V.    Composition  of  coal.    Jour.  Chem.  Soc, 

vol.  105,  1914,  pp.  140-151;  Jour.  Soc  Chem.  Ind.,  vol.  33,  1914,  p.  192. 
Tar  obtained  by  distillation  in  a  vacuum  at  low  temperature. 

15.  Jones,  L.  C.     Coal  and  ite  by-products.     Am.  Gas  Light  Jour.,  vol.  101,  1914, 

pp.  35-38;  Jour.  Franklin  Inst.,  vol.  177,  1914,  pp.  511-531;  Chem.  Abs.,  vol. 
8,  1914,  p.  2472. 

16.  Kolbe,  E.  A.    [Chemical  constitution  and  heats  of  combustion  of  the  gases 

evolved  from  coal.]  Inaug.  Diss.,  University  of  Zurich,  1908;  Chem.  Abs., 
vol.  3,  1909,  p.  414. 

17.  Lewis,  G.  P.     Reflections  on  carbonizing  temperatures  and  their  influence  on 

by-products.  Gas  World,  vol.  60,  1914,  pp.  296-297,  424-126,  492-493;  Chem. 
Abs.,  vol.  8, 1914,  p.  2033.     Discusses  effect  of  different  temperatures  on  oil  gas. 
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18.  Lewis,  V.  B.    Carbonization  of  coal.    Gas  World,  vol.  55, 1911,  pp.  665-669,  708- 

711,  738-743,  770-775;  Jour.  Roy.  Soc.  Arte,  vol.  60,  1911,  pp.  136-145,  171-180, 
188-197,  216-226;  Iron  and  Coal  Trades  Rev.,  vol.  83,  1911,  pp.  889,  929,  965, 
1011;  Progressive  Age,  vol.  29,  1911,  pp.  1030-1035;  Chem.  Abs.,  vol.  6,  1913, 
pp.  543,  1064. 

19.  Marwick,  D.  T.     Chemistry  of  coal  gas  and  by-product  manufacture.    Jour.  Gaa 

Lighting,  vol.  109,  1910,  pp.  361-363;  Chem.  Abs.,  vol.  4,  1910,  p.  1360.  Dis- 
cusses effect  of  different  temperatures  on  chemical  reactions  taking  place  in 
coal  distillation. 

20.  Naito,A.     Surface  combustion  in  direct  carbonization  of  coal.     Gas  World,  vol.60, 

1914,  p.  173.     Short  note. 

21.  Pailler,  E.  C.     Naphthalene-free  carbon  and  fractionating  constants  of  coal  tar. 

Chem.  Engineer,  vol.  18,  1913,  pp.  221-222;  Chem.  Abs.,  vol.  8,  1914,  p.  1005. 

22.  Pictet,  A.,  and  Bouvier,  Maurice.     Sur  la  distillation  de la  houille  sous  pression 

reduite  (Distillation  of  coal  under  reduced  pressure).  Compt.  rend.,  t.  157, 
1913,  pp.  779-781;  Gas  World,  vol.  60,  1914,  p.  45;  Per.  Deut.  chem.  Gesell. 
Jahrg.  46,  1913,  pp.  3342-3353;  Chem.  Abs.,  vol.  8,  1914,  pp.  413-414. 

23.  Sur  le  goudron  du  vide  (Vacuum  tar).     Compt.  rend.,  t.  157,  1913,  pp. 

1436-1439;  Jour.  Soc.  Chem.  Ind.,  vol.  33,  1914,  p.  70. 

24.  Pictet,  A.,  and  Ramseyer,  L.     Sur  un  hydrocarbure  retire  de  la  houille  (Hydro- 

carbons from  coal).     Arch.  Sci.  phys.  nat.,  t.  34,  1912,  pp.  234-249;  Chem. 
Abs.,  vol.  7,  1913,  p.  1496. 
24-a.  Porter,  H.  C.     The  distillation  of  coal.     Bull.  82,  Bureau  of  Mines,  1914, 
pp.  48-50;  Chem.  Abs.,  vol.  8,  1914,  p.  2937. 

25.  Porter,  H.  C,  and  Ovitz,  F.  K.     The  volatile  matter  of  coal.     Bull.  1,  Bureau 

of  Mines.     1910.     56  pp. 

26.  The  escape  of  gas  from  coal.     1911.     Technical  Paper  2,  Bureau  of  Mines. 

1911.     14  pp. 

26-a.  Porter,  H.  C,  and  Taylor,  G.  B.     The  mode  of  the  decomposition  of  coal  by 
heat.     Am.  Gas  Inst.,  Advance  report  at  October  meeting,  1914. 

27.  Ramsburg,  C.  J.     Development  of  carbonization  methods.     Gas  Record,  1914, 

p.  48.  Practical  article  on  general  gas  practice.  Does  not  favor  low-temperature 
processes. 

28.  Rau,  O.,  and  Lambris,  G.     Formation  of  water  in  the  dry  distillation  of  fuels. 

Gas  World,  vol.  59,  1913,  p.  259;  Jour.  Gasbel.,  Jahrg.  56,  1913,  pp.  533-537, 
557-564,  589-591;  Chem.  Abs.,  vol.  7,  1913,  p.  3655. 

29.  Simmersbach,   O.     Behavior  of  the  volatile  constituents  of  coal  on  heating. 

Berg.  Hutt.  Rund.,  1913,  p.  197. 

30.  Decomposition  temperature  of  coke-oven  gas.     Gliickauf,  Jahrg.  49,  1913, 

pp.  209-216;  Stahl  und  Eisen,  Jahrg.  33,  1913,  pp.  239-245;  Jour.  Soc.  Chem. 
Ind.,  vol.  32,  1913,  p.  186. 

31.  Vignon,  L.  M.     [Fractional  distillation  of  coal.]    Compt.  rend.,  t.  155,  1912, 

pp.  1514-1517;  Jour.  Gas  Lighting,  vol.  121,  1913,  p.  107;  Chem.  Abs.,  vol.  7, 
1913,  p.  1089;  Jour.  Soc.  Chem.  Ind.,  vol.  32,  1913,  p.  76. 

32.  White,  W.  C.     Distillation  of  coal  for  the  production  of  smokeless  fuel.     English 

patent  28692,  1907.  Jour.  Soc.  Chem.  Ind.,  vol.  28,  1909,  p.  31.  Coal  is  dis- 
tilled under  low  pressure,  at  a  temperature  not  exceeding  450°  C,  with  a 
mixture  of  sodium  chloride,  sodium  carbonate,  calcium  chloride. 

33.  Winmill,  T.  F.,  and  Graham,  J.  I.    Absorption  of  oxygen  by  coal.    Coll.  Guard., 

vol.  106,  1913,  pp.  625-627;  vol.  108,  1914,  pp.  564-567,  613-616;  Iron  and  Coal 
Trades  Rev.,  vol.  69,  1914,  pp.  336-339,  366,  vol.  67,  1913,  pp.  485-487; 
Trans.  Inst.  Min.  Eng.,  vol.  46,  1914,  pp.  563-591;  Jour.  Soc.  Chem.  Ind.,  vol. 
32, 1913,  p.  970,  vol.  33, 1914,  p.  1000.  Coal  sealed  with  air  in  a  flask.  Tem- 
perature, 30°  to  160°  C. 
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GAS  MANUFACTURE  IN  GENERAL.* 

34.  American  Gas  Institute,  Committee  on  Benzol  Enrichment.    Benzol  enrich- 

ment of  gas.  Jour.  Gas  Lighting,  vol.  109,  1910,  pp.  239-240;  Jour.  Soc.  Chem. 
Ind.,  vol.  29,  1910,  p.  202.  Benzol  adds  little  to  heating,  but  much  to  candle- 
power. 

35.  Bunte,  H.     Ueber  Carburation  dos  Leuchtgases  (Carburation  of  illuminating  gas). 

Jour.  Gasbel.,  Jahrg.  36,  1893,  pp.  442^149.  General  discussion  of  carburation 
at  that  period. 

36.  Bemerkungen  zur  Gasreinigung  (Gas  purification).     Jour.  Gasbel.,  Jahrg. 

46,  1903,  pp.  709-714,  733-737.     Carbon  monoxide  is  always  present. 

37.  Einfluss  der  Temperatur  auf  die  Leuohtgasproduction  (Influence  of  tem- 
perature on  production  of  illuminating  gas).  Jour.  Gasbel.,  Jahrg.  28,  1885, 
pp.  682-685.  Discusses  purification  of  illuminating  gas.  Carbon  monoxide  is 
always  present. 

38.  Colman,  H.  G.     Dessau  vertical  retorts.    Jour.  Gas  lighting,  vol.  101,  1908,  pp. 

683-684;  Jour.  Soc.  Chem.  Ind.,  vol.  27,  1908,  p.  325.  Discusses  the  relative 
advantages  of  adding  "blue"  water  gas  and  steam  to  the  coal  gas  from  the 
retorts  to  increase  the  make  of  gas. 

39.  Constam,  E.  J.,  and  Kolbe,  E.  A.     Studien  fiber  die  Entgasung  der  haupt- 

sachlichsten  Steinkohlentypen  (Studies  on  the  gasification  of  coals).  Jour. 
Gasbel.,  Jahrg.  51,  1908,  pp.  669-673,  693-699;  Chem.  Abs.,  vol.  3,  1909,  p.  369. 
Discusses  French  and  Spanish  coals. 

40.  Constam,  E.  J.,  and  Schlapfer,  P.  S.     Studien  fiber  die  Entgasung  der  haupt- 

sachlichsten  Steinkohlentypen  (Studies  on  the  gasification  of  coals).  Jour. 
Gasbel.,  Jahrg.  49,  1906,  pp.  741-747,  774-779. 

41.  Elworth,  H.  S.,  and  Williamson,  E.  II.     Manufacture  of  a  gas  consisting  chiefly 

of  methane  or  marsh  gas.  English  patent  12461,  1902.  Jour.  Soc.  Chem.  Ind., 
vol.  22,  1903,  p.  900. 

42.  Erdmann,  E.     Der  Cedford-Gasprozess;  eine  technische  Losfing  des  Problems, 

Methan  aus  Kohlen-Oxyd  oder  giftfreics  Leuchtgas  aus  Wassergas  herzustellen 
(Methane  from  carbon  monoxide  or  nonpoisonous  illuminating  gas  from  water 
gas).  Jour.  Gasbel.,  Jahrg.  54,  1911,  pp.  737-743;  Jour.  Soc.  Chem.  Ind.,  vol. 
30,  1911,  p.  1041.     Discusses  technical  solution  of  the  problem. 

43.  Evans,  O.  B.     Notes  on  the  carbonization  of  coal  in  vertical  retorts.     Am.  Gas 

Light  Jour.,  vol.  99,  1913,  pp.  338-343.  Discusses  direction  of  travel  in  the 
charge  of  a  vertical  gas  retort. 

44.  Forstall,  A.  E.     The  technique  of  gas  manufacture.     Am.  Gas  Light  Jour.,  vol. 

96,  1912,  pp.  407-412;  Jour.  Franklin  Inst.,  vol  174,  1912,  pp.  279-302.  Con- 
tains material  on  the  history  and  development  of  theories. 

45.  Glover,  S.     Notes  on  the  enrichment  of  coal  gas.     Jour.  Gas  Lighting,  vol.  63, 

1894,  pp.  1050-1054,  1058,  1176.     Publes  oil  gas  process. 

46.  Glover,  L.     Developments  in  gas  making.     Trans.  Liverpool  Eng.  Soc,  vol.  32, 

1911,  p.  241.     Good  general  article  on  coal  gas  manufacture. 

47.  Great  Britain  Patent  Office  Library.     Subject  list  of  works  on  peat,  destruc- 

tive distillation,  artificial  lighting,  mineral  oils  and  waxes,  <j;as  lighting  and 
acetylene,  1911.    Classified  list  of  patents  on  gas  manufacture. 

48.  Harger,  A.     [Acetylene  in  coal  gas].     Jour.  Gasbel.,  Jahrg.  57,  1914,  p.  622. 

Note. 

49.  Jociium,  Paul.     [The  enrichment  of  the  methane  content  of  technical  gases  and 

the  production  of  carbon  monoxide  free  illuminating  gas].  Jour.  Gasbel., 
Jahrg.  57,  1914,  pp.  73-80,  103-111,  124-131,  149-151;  Gas  World,  vol.  60,  1914, 
p.  240;  Jour.  Soc.  Chem.  Ind.,  vol.  33,  1914,  p.  242;  Chem.  Abs.,  vol.  8,  1914, 
p.  1659-1660. 

o  See  also  "Chemical  Equilibrium  and  Catalysis,"  pp.  17-20. 
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60.  Jones,  E.  C.  Unstable  hydrocarbons  in  illuminating  gas.  Progressive  Age, 
vol.  29,  1911,  pp.  865-868;  Am.  Gas  Light  Jour.,  vol.  95,  1911,  p.  266.  Deals 
with  illuminants  which  wash  out  of  gas  through  contact  with  oil. 

51.  Liebee,  H.     Manufacture  and  use  of  Blau  gas.     Met.  and  Chem.  Eng.,  vol.  12, 

1914,  pp.  153-154. 

52.  Moss,  H.  W.,  and  Carroll,  J.  S.    Carburetting  gases.     English  patent  5343, 

1911.  Jour.  Soc.  Chem.  Ind.,  vol.  31,  1912,  p.  377.  Gas,  saturated  with 
water,  is  passed  over  calcium  carbide. 

53.  O'Connor,  H.     Gas  manufacture  and  lighting.     Royal  Scottish  Soc.  Arts,  Keith 

Lectures,  1910.     Five  general  lectures  on  general  gas  manufacture. 

54.  Sackur,   O.     Die  Darstellung  von  Ballongasen  (Balloon  gas).    Jour.  Gasbel., 

Jahrg.  53,  1910,  pp.  481-488,  693-697;  Jour.  Soc.  Chem.  Ind.,  vol.  29,  1910, 
pp.  805,  997.  Describes  process.  Coal  gas  is  passed  through  vertical  retorts 
filled  with  small  coke  and  wood  charcoal. 

55.  Ross,  R.,  and  Leather,  J.  P.     Experiments  in  temperature  in  center  of  vertical 

retorts.  Jour.  Gas  Lighting,  vol.  122,  1913,  pp.  720,  790.  Two  short  notes  on 
experiments.     Temperature  varied  from  300°  to  890°  C. 

56.  Sauer,  F.     Process  for  the  manufacture  of  hydrogen  and  carbon  dioxide  by  the 

decomposition  of  coal,  hydrocarbons,  carbon  monoxide,  and  other  carbon  com- 
pounds with  excess  of  superheated  steam.  German  patent  224862,  1907. 
Jour.  Soc.  Chem.  Ind.,  vol.  29,  1910,  p.  1148. 

57.  Terhaerst,    R.,   and   Trautwein,    H.     Uber  Mischgasbetrieb   [Production  of 

mixed  gas — coal  gas  and  water  gas].  Jour.  Gasbel.,  Jahrg.  53,  1910,  pp.  979-982. 
Jour.  Soc.  Chem.  Ind.,  vol.  29,  1910,  p.  1240.  Does  not  favor  making  coal  and 
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manufacture  of 34-62 

oils,  identification  of 129 

purification  of 36 

Gases,  combustion  limits  of 250 

from  coal 16 

inflammability  of  mixtures  of.     235, 
236, 238,  242 

Gasoline  from  gas 233,  245,  246, 257 

Heat,  action  of,  on  liquid  paraffins.       104 

Heat  of  combustion  of  gases 16 

Heat  value  of  gases 248 

Heptane,  decomposition  of 176 

Hexamethylene 171 

Hexane,  decomposition  of 144, 171 

Hexylene 166 

High-pressure  reactions 159-176 

High-temperature  reactions 159-176 

Hydrocarbons,  decomposition  of.  137, 142 

explosive  combustion  of 137 

in  gas 50 

reactions  of 137-158 

synthesis  of 147, 172 

Hydrogen,  in  methane 162 

production  of 56, 160 

Hydrogen  sulphide 212 

Hydrogenation 167, 170,  221,  226,  249 

Illuminating  power 244 

Inflammability  of  gases. . .  .   235,  236,  242 

Jones  process  for  oil  gas 123, 125 

Lime,  use  of,  in  coal  distillation. . .        11 

in  synthesis 150 

Low-temperature  carbonization.   177-194 

Methane 138 

equilibrium  of 217 

from  carbon  monoxide 42,  74 

inflammability  of 242 

manufacture  of 42 

oxidation  of 180 

production  of 49, 

75, 220,  222,  223,  228 

at  high  temperature 173 

synthesis  of 58,  88, 

89, 150, 162, 192, 197, 208,  217, 228 
Naphthenes 21,  95, 136, 166 


Nickel  oxide 168 

Nitrogen,  oxides  of 164, 165 

Octane,  decomposition 176 

Oil  distillation 94-113 

Oil  gas 114-136 

analysis  of 133 

high    pressure,    apparatus    for 

generating 134, 135 

Oils,  gas.     See  Gas  oils. 

Olefins,  polymerization  of 141 

Oxidation  of  coal 189 

Oxygen  absorption  by  coal 33 

Patents,  English 47 

Petroleum 94-113 

composition  of 101, 102 

decomposition  of 105 

Phenols,  hydrogenation  of 167 

Polymerization. 141, 156, 169 

Polymethylenes  of  petroleum 112 

Pressure,  effect  of,  on  gaseous  ex- 
plosions        239 

on  combustion  of  gases 253 

Pressure  reactions 159-176 

Producer  gas 63-93 

chemistry  of 76,  81,  84,  86 

Publes  oil-gas  process 45 

Retorts,  vertical 43 

temperature  in 55 

Richards  low-temperature  system .       185 

Simpson  process 188 

Solvents  for  coal 255 

Steam,  action  of,  on  carbon 87 

in  gas-producer  practice 63,  67 

superheated ,  use  of 56 

Tar 14 

analysis  of 254 

distillation  of 254 

elimination  of 252 

formation  temperature  of 2 

vacuum 23 

water  gas 64,  72 

Temperature  in  retorts 55 

Terpenes,  hydrogenation  of 170 

Thermochemistry    of    pyrogenetic 

reactions 198 

Trimethylethylene,  decomposition 

of,  by  heat 144 

Vacuum  carbonization 3, 190 

Vapor   densities   of   disassociating 

substances 231 

Water  gas 63-93 

composition  of 83, 88 

thermodynamics 77 
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